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gearch of the Soviet and Eastern European literacure
on this subject alone, a total of about 100 publica-
tions authored by 75 researchers was found and this

re is probably a conservative reflection of the
gvailable works which are estimated to be several
hundl'ed.

In an attempt to summarize the prolific Soviet
and Eastern European work on clinical and hygienic
aspects of exposure to microwaves, it became appar-
ent that 2 number of human systems and functions
had been documented to be affected by this factor
(Table 1). By far the most frequently and repeatedly
reported human responses to microwaves involve the

:eentral nervous system. These responses have been
noted for 2 wide range of frequencies (~30-300,000
.MHz) at both thermogenic (>10 mW/cm?) and
.nonthermogenic (microwatts to milliwatts/cm?) in-
tensities. :

. An often disappointing facet of the Soviet and
East European literature on the subject of clinical
manifestations of microwave exposure is the lack of
pertinent data on the circumstances of irradiation;
frequency, effective area of irradiation, orientation
of the body with respect to the source, waveform

TABLE |
Jects of eleciromagnetic radiation on the human orgenirm

1. Central Nervous Syscem
I1. Autonomic Nervous System
111. Neurohumoral Systems
1V. Endocrine Glands and Functions
V. Eye and Ocular Functions
V1. Blood and Hematopoietic Systems
VII. Miscellaneous Organs

marked by severe episodes such as fainting or drama-
tic changes in pulse or blood pressure and the sub-
ject responds to outpatient treatment. The second
category is called the “syndrome of autonomic and
vascular dystonia”. The essential feature of this
stage is pulse [ability (brady- and tachycardia), blood
pressure lability (hypo- or hypertension), EKG
changes, and general neurocirculatory asthenia. Se-
vere episodes such as fainting spells may occur and
the subject requires hospitalization of unspecified
nature or duration. The third stage is referred to as
the diencephalic syndrome in which visceral dys-
functions and crises are observed. Typical episodes
during this stage are listed as “apathic ambulic”

Jeontinuous or pulsed, modulation factors) exposure
schedule and duration, natural shielding factors, and
a whole plethora of important environmental factors

disorders, hypersomnia, hypokinesis, hypothalamo- _~
- pituitary-suprarenal weakness, and inhibition of —
sexual and digestive reflexes. Panov claims that these .~

(heat, humidity, light, etc.) In addition, the physio-
logical and psychological status of human subjects
such as health, previous or concomitant medication,
and mental status is also more often than not omit-
ted, These vanables, both individually and com-
bined, affect the human response to microwave
.fadiation. Despite these omissions, however, the re-
“¥iewer cannot help but be impressed both by the
consistency of the findings and the large size of
Soviet and East European clinical and hygienic sur-
Yeys which have involved literally thousands of
"people over the past 20 or more years.

CLINICAL MANIFESTATIONS OF EXPOSURE
TO RADIQFREQUENCY FIELDS ;

Ceneral Clinical Syndromes

. Many Soviet clinical workers have attempted to -

Sategorize the chronological stages of human re-
$ponses to microwaves. Panov et al. (12) proposed

Tee categories or stages of responses to microwaves
\able 2), These were listed as the asthenic

. . . —
A aractenized by fatigue, depression, and-
. Bumber of other changes. This frst stage 1s not

changes are not always reversible and that subjects
require hospitalization. It should be noted that
Panov did not specify the nature or duration of out-
patient or hospital treatment, nor did he relate these
symptoms to specific irradiation parameters.

General Subjective Complaints (Indirect Effects on the
CNS)

A large number of East European and especi
Soviet clinical and hygienic workers (13-§2) have
consistently and repeatedly documented an aston-
ishing number of subjective complaints which are
usually referred to as evidence of the direct or in-
direct effect of microwaves on the central necvous
system (Table 3). These responses have been re-
ported for 2 wide range of wavelengths (30-300,000
MHz) and field intensities (microwatts to several
milliwatcs/em?). Unfortunately, it is often difficule
to attach any significance to Soviet clinical findings
in the absence of pertinent data on exposures and on
patient backgrounds. Typical, for instance, was a
survey conducted by Sadchikova (21) in which
three groups of occupational personnel (technicians,
assemblers, and maintenance workers around centi-
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TABLE 2

Soviet classification of general clinical syndromes of exposure to
electromagnetic radiation EMF's

A. The Asthenic Syndrome (reversible; outpatient treatment)
. fatigability and emotional changes
. acrocyanosis
. increased perspiration of extremities
. increased pilomotor reflex
. dermographism
. pulse lability
. blood pressure lability :
B. Autenomic Cystonia (reversible; hospitalization)
1. hypet- or hypotension
2. bradycardia and tachycardia
3. changes in EKG signs
4. fainting spells ‘
C. Diencephalic Syndrome (usually reversible; hospitalization)
1. insomnia
. adynamia
. hypothalamo-pituitary-suprarenal inhibition
. inhibition of sexual function and digestive reflexes
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meter wave generators) were exposed to: (1) periodic
intense radiation (34 mW/em?); (2) moderate radia-
tion (tenths of mW/ecm?); and (3) weak radiation
(hundredths-tenths of mW/cm?®). As can be seen in
Table 4, the group exposed to the weakest radiation
was shown to display-the highest incidence of com-
plaints. This finding and lack of pertinent exposure
data such as duration and affected body area make
these data difficult to accept on face value. On the
other hand, Edelwejn (14) has conducted interesting
and comprehensive neurological examinations and
interviews of Polish personnel exposed for up to six
hours/day to microwave field intensities of 10 micro-
watts to several milliwatts/cm?. He found that many
of the subjective complaints listed in Table 3 (head-
aches, dizzy spells, fatigue, perspiration, etc.) de-
pended upon the length of employment and degree of
exposure. Only subjects exposed to high (mW/cm?)
intensities exhibited EEG changes. Edelwejn was of
the opinion that there is a dramatic response to
microwave exposure occurring during the first three
years which are accompanied by neurotic symptoms.
This three year period is followed by a phase of
gradual adaptation. The reappearance of neurologic
symptoms occurs after a long period (many years)
of exposure to microwaves, even after adaptation
has occurred.

Osipov (1965) (20) in a review of neurologic re-
sponses to microwave exposure concluded that most
subjective symptoms were reversible and that patho-

logical damage to neural structures was insignificant.
Only rarely were microwaves found to cause hallu-
cinations, syncope, adynamia and other manifesta.
tions of the so-called “diencephalic” syndrome.

Soviet workers have also documented subjective
complaints identical to those in Table 3 as a result
of exposure to electric and magnetic fields. Vyalov
et al. (23) reported characteristic microwave symp-
toms such as headache, fatigue etc., in workers ex-
posed to 150-1500 oersted magnetic fields. Asanova
(24) reported analagous findings for workers ex-
posed to 115-125 microampere fields around hydro-
electric stations.

Functional Changes in the CNS

Many Soviet and Eastern European workers have
attempted to identify specific CNS functional re-
sponses to microwave exposure. Most Soviet workers
are of the opinion that the CNS is the most sensitive
of all systems to the effects of microwaves, both at
thermogenic and nonthermogenic field intensities.
Based primarily upon experimental research, Pres-
man (9) is of the opinion that the hypothalamus is
the most sensitive CNS structure to microwave
effects which would explain, in his view, the high
incidence of blood and humoral changes noted in
human subjects exposed to this factor.

Changes in human CNS function have been evalu-
ated on the basis of EEG surveys, reflex tests, and
general neurological examinations (Table 5). These
changes are reported for a wide range of frequencies
and field intensities (thermal and nonthermal). How-
ever, functional CNS responses appear to be de-

TABLE 3

General subjective complaints resulting from exposure
10 eleciromagnetic radiation

J——

. Pain in head and eyes

. Lacnimation

. Weakness, weariness and dizziness

Depression, antisocial tendencies, general irritability
Hypochondria, sense of fear, and geaeral tension

. Impairment of memory and general mental function

. Adynamia and inability to make decisions

. Inhibition of sex life (male)

. Scalp sensations and loss of hair

. Chest pain and heart palpitation

11. Dyspepsia, epigastric pain, and loss of appetite

12. Trembling of eyelids, tongue, and fingers

13. Asthma

14. Bnttle fingernails .
13. Sensitivity of mechanical stimulation and dermographis®
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TABLE 4
Changes in the nervous rystem as a result of exporure t0 microwaves
amp—
, Changes observed (in % of subjects studied)
cpm—"
! No. Increased | Increased Delayed Slowed Wrist Thyroid .
Group examined | Headache | fatigue |irritabilicy; Sleepiness der- orthostatic | hyperdrosis | hypertrophy
morgraphism reflex
am———
1 184 12 20 2 16 19 é 15
2 129 39 3 1 14 7 k1 37 -
3 78 36 3 15 19 14 11 26 52
Control 100 8 10 8 l 2 - - 3 14

——

‘pendent upon wavelength; direct effects on the brain
were reported by Gordon (1964) (25) and Presman
‘(9) to intensify with increase in wavelength. How-
‘ever, when reactions are due to a combination of
peripheral and direct stimulation, it is impossible to
correlate response with wavelengeh.

A number of workers have reported changes in
EEG patterns as a result of exposure to microwaves.
Klimkova-Deutschova (26), a Czechoslovakian re-
searcher, reported that both clinical and EEG find-
ings suggested 2 predominance of an inhibition
process. EEG's showed a predominance of sleep
thythms. In this connection, the interesting (if
rather curious) work of Ivanov-Muromskiy (27), a
Soviet expert on electrosleep and electroanesthesia

TABLE 3

Functional CNS changes resulting from exposure
to electromagnetic radiation

1. Changes in EEG patterns

" a. “asthenic* signs
b. predominance of inhibition process
€. increased incidence of slow, high amplitude waves
d. decreased incidence of alpha rhythms and waves
¢. predominance of ‘‘sleep” rhythms

2 Perceptual changes

. A hallucinations (visual)
b. decrease in ocular blind spot area
<. shortening of optic chronaxie 2nd reduction of rheobase.
d. auditory sensitivity changes A
¢ decreased olfactory sensitivity
f. increased olfactory activicy
& parapsychologic phenomena

3, Alfernating arousal and drowsiness

%. Stimulation of motor functions

S. Depression of mental functions

- Involuntary motor reactions

——————

deserves comment. His research on human subjects
suggested that pulsed (10-1000 Hz) UHF fields of
nonthermal intensity directed from bitemporal elec-
trodes a few inches from the subject’s head could
induce inhibition similar to that produced by pulsed
electrical currents (electrosieep). Unfortunately, this
research was not described in detail by Ivanov-
Muromskiy. .
Drogichina (13) reported that CNS damage is
characterized by the “‘asthenic syndrome” which
can be detected from EEG and neurological findings.
Presman (9), in reviewing Soviet, Czechoslovakian,

-and Polish work, reports that the EEG's of sub-

jects exposed to weak (nonthermal) microwave field
intensities show an increased incidence of slow,
high amplitude waves. In Poland, Edelwejn and
Baranski (14) reported a decreased incidence of
alpha rhythms and a decreased percentage of alpha
waves in subjects exposed to “high” (mW/em?) in-
tensities of microwave fields. All subjects examined
in this study over-reacted to the administration of
cardiozol, a respiratory and cardiac stimulant. In
general, because of the rather primitive state-of-the-
art of EEG analysis, these findings should be viewed
with extreme caution.

Perceptual changes as a result of exposure to mi-
crowaves have also been frequently reported.
Livshits (28) reported that “high intensity’” micro-
waves had been found by Soviet workers to cause

hallucinations. He also reported chat high frequency,

high intensity fields had been demonstrated to cause
involuntary motor reactions in one healthy in-
dividual. Matuzov (29) noted visual perception
changes after a 10 minute exposure to 10 em micro-
waves of nonthermal (1.1 mW/cm?) intensity. He
found 2 considerable decrease in blind spot area,
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TABLE ¢
Autonomic and cardiovascular effects of electromagnetic radistion

A

A

1. Changes in cardiac function (EKG)
a. decreased spike amplitude
b. lengthened QRS interval
<. slowed auricular and ventricular conductivity
. Bradycardia and tachycardia
. Hyper- and hypotension
. Increased precapillary resistance
. Increased vascular elascicity

[V VN )

shortening of optic chronaxie, and reduction of
rheobase in two subjects. These effects were judged
to be nonthermal (specific) and were found to be
reversible. Sheyvekhman (30) noted changes in
auditory sensitivity (5-10 dB) in response to 6 meter
waves pulse modulated ac 300, 1000, or 4000 H:z
applied for five minutes to the heads of human sub-
jects. He did noct clarify whether sensicivity was in-
creased or decreased. Lobanova and Gordon (31)
noted a decrease in olfactory sensitivity after expo-
sure to microwaves and suggested that this response
might be a good index for identifying harmful micro-
wave effects. These authors also found an increase
in olfactory excitability (decreased threshold) after
a single dose of caffeine. This was suggested as evi-
dence of functional olfactory changes caused by mi-
crowaves.

In the realm of parapsychology, it is interesting to
note that leading Soviet researchers who strongly be-
lieve in the nonthermal CNS effects of microwaves
are involved in the electromagnetic (centimeter
wave) theory of extrasensory perception (3). This
work, initiated in 1966, is being conducted for a
special Bioinformation Section of the Scientific and
Technical Society of Radiotechnology in Moscow.
The results of Soviet ESP research have thus far
been interesting but statistically inconclusive.

Both the stimulatory and inhibitory effects of
microwaves on CNS function have been frequently
documented by Soviet workers. Subbota (32) re-
ported alternating arousal and drowsiness in re-
sponse to microwaves in working with dogs. As men-
tioned earlier, the Soviet electrosleep expert, Ivanov-
Muromskiy (27) concluded from his studies of human
subjects that pulsed UHF fields could be used as a
form of contactless electrosleep which he calls “radio-
sleep”. Depression of mental function, inability to
concentrate, and general sluggishness is frequently
documented by Soviet and Eastern European re-
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searchers as 2 subjective response to microwave ex.
posure.

Autonomic and Cardiovascular Responses

Reports of human autonomic and cardiovascular
responses to microwaves are nearly as numerous as
those documenting CNS responses to this factor
(Table 6). Responses are noted for a wide range of
frequencies at thermal and nonthermal field intens;.
ties and during acute and chronic exposure. De.
creased EKG spike amplitudes have been noted by
Drogichina (33) in subjects working around radio-
frequency fields. Sadchikova (34) reported on vari-
ous cardiovascular shifts in workers exposed to dif-
ferent field intensities (Table 7). Figar (15) and
Smurova (35) have noted decreased coronary con-
ductivity, sinusoidal arrychmia, brady- and tachy.
cardia, and oscillating hypo- and hypertension.
Monayenkova et al. (36) studied minute blood
volume, peripheral resistance, average arterial pres-
sure, and smooth muscle tonus using a mechano-
cardiograph. She found that a tendency toward
hypertension, increased elasticity of myogenous ves-
sels, increased precapillary resistance, sinus brady-
cardia, and changes in intracardiac conductivity were

(V4

more often noted in exposed than in unexposed sub-

jects. All of these changes were found to be reversible
with one or two questionable exceptions.

There is some evidence that certain enzymes im-
plicated in CNS function might be affected by ex-
posure to microwaves (Table 8). Revuts'kyy et al.
(37) found a change in the specific cholinesterase
activity of erythrocytes in human whole blood with
13.56 and 23.75 MHz microwaves. The 13.56 MHz
radiation was found to decrease blood histamine
content while not altering cholinesterase activity.
The 23.75 MHz radiation did not change blood,
histamine content but increased cholinestera®t.
activity. Bartonicek et al. (38) surveyed the bl
biochemistry of workers exposed to centimeter waves
Of a total of 27 blood sugar curves, 7 were ﬂat.7
were prediabetic, and four indicated slight glycosuﬂ‘u
The distnibution of pyruvnc and lactic acid 3
creatinine are shown in Table 9. Lactic acid ¥
found to be decreased 2.5 times more than it_"’.
found to be increased. Roughly 75% of the sub)f‘":

/‘cxposed to microwaves and examined by Barto
were reported to have prediabetic blood sugar cu
These metabolic shifts were attributed to auton
_dysregulation, possibly indicative to diencep
'lesions resulting from eatly exposure to cent
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TABLE 7
Cardiovascular changes in subjects exposed to electromagnetic radiation (Sadchikova, 1964)
—_—
EMF parameters Exposure/control ratio -
—
increase of
Range Field intensicy hypertonia bradycardia QRS interval
{up t0 0.1 sec)
SHF l-several mW/em? 1.8% 24.0 11.3
1 mW/em? 2.0 16.0 12.5
UHF nonthermal 1.2 8.0 21.0
LF tens to hundreds V/M 9.21 12.0 -
hundreds to 1000 V/M 1.2 5.0 -
Percent incidence in controls 14%, 3% 1%

waves. Gel'fon and Sadchikova (39) noted increased
blood globulins in 50%, of a group exposed to micro-
waves which indicated a shift in the albuminglobu-
lin coefficient. Haski (40) noted slight changes in the

platelet count. Lysina (43) noted basophilic granular-
ity of erythrocytes and was of the opinion that this
index should be taken as an initial sign of microwave
effects on the human organism. Presman et al. (44)

levels of blood sugar, cholesterol, and lipids of /found that the osmotic resistance of erythrocytes

healthy subjects exposed to microwaves. However,
there was a pronounced decrease in all three cate-
gories when diabetics were exposed.

Hematopotetic and Biochemical Responses

Numerous human hematopoietic changes "have
been reported to result from exposure to microwave
. helds (Table 10). The severity of these changes

nge from minimal to significant. Sokolov (41)
\/:oted reticulocytosis in radar workers. Baranski
* (42) observed that a small drop in erythrocytes oc-
curs in all people exposed to microwaves and that
the phenomenon is related to the duration and
teverity of exposure. About 509, of the subjects ex-
amined by Baranski showed a2 moderate decrease in

TABLE 8

Newrohumoral responses (o radiofrequency electromagnetic radialion
—————

l. Alcered cholinesterase activity in human whole blood (erythro-
Cytes)
1. Decrease in blood histamine content
* Increase in blood proteins
- Altered carbohydrate metabolism
» Changes in blood sugar, cholesterol, and lipids {pronounced in
diabetics)
- Decreased hemoglobin
——————

. was negatively affected by microwaves. Smurova

(22) and others found that the shape and volume of
erythrocytes changes as a result of exposure to mi-
crowave fields. Prolonged exposure was occasionally
noted to result in hemolytic processes. An increase in
the RNA level of lymphocytes was also noted by
Smurova in workers chronically exposed to micro-
waves; this finding corresponded to a concomitant
increase in monocytes (young cells) which contain

the greatest quantity RNA. Baranski (42) detected
v

VAarious leukocyte shifts in workers exposed for one
year to microwaves. Normalization of this index was
found to occur after prolonged exposure to this fac-
tor. He also found a tendency towards lymphocytosis

with accompanying eosinophilia in subjects exposed g

for more than five years to low and moderate micro-
wave intensities.

Soviet workers have also found biochemical
changes to occur in other sites (8). A drop in RNA
content was noted in the spleen, liver, and brain in

“ animals chronically exposed to microwaves while
DNA content was found to remain constant.

Ocular Responses

Changes in human ocular function and eye pathol-
ogy are widely documented and occur primarily
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TABLE 9
Distribution of pyruvic and lactic acid and creatinine excretions in workers exposed to microweves
Pyruvic acid Lactic acid Creatinine
number % - number %% number %
No. of measurements 40 100.0 35 100.0 34 100.0
t
Normal 28 70.0 14 40.0 14 41.2
Increased 4 10.0 6 17.2 6 17.6
Lowered 8 20.0 15 42.8 14 41.2
Averages 0.77 mg% 14 me% 1.3 me%
Controls 0.65 mg% 17 mg% 1.30 me%
Established standard 0.5—-1.0 10-20 1.2-1.9

after acute or chronic exposure to thermogenic mi-
crowave intensities (Table 11). As mentioned earlier,
one Soviet worker (28) has reported that exposure to
intense microwave fields was noted to cause hallu-
cinations. Matuzov (29) found the area of the blind
spot to decrease after exposure to nonthermogenic
(10 em; 1.1 mW/cm?) microwave field intensities.
Other Soviet workers, as reported by Marha (8),

tion mechanisms as a result of exposure to micro-
waves can lead to cataract formation.

There is some evidence that ocular responses to
microwaves are frequency dependent. Pol (46) noted
that 10 GHz fields caused anterior lens opacity while
2.45 GHz cause posterior opacity.

Belova (47) noted that in 370 microwave generator
workers exposed to mW/em?, lacrimation, ocular

have found that microwave radiation (a few mW/ Jatigue, and frequent conjunctival irrication would

em?) can cause a decrease in sensitivity to color
(blue) and difficulty in detecting white objects.
/Changes in intraocular pressure have also been noted
by Soviet workers as have altered sensitivity to light
stimuli during exposure to pulsed and nonpulsed
fields. General ocular pain, eye strain and fatigue,
eyelid tremor, and lacrimation are also common
symptoms noted by Soviet workers.

Pachological changes in the eye (cataracts) occur
primarily as 2 result of exposure to thermogenic
(greater than 10 mW /em?) microwave intensities.
Sadchikova (45) and other Soviet workers (6) have
noted unilateral and bilateral cataracts to occur in
subjects exposed to several mW /em? field intensities.

Presman (44) noted a drop in vitamin C content in/”

the lens and anterior chamber fluid at nonthermo-
genic intensities. In the event of acute cataract de-
velopment a decrease in ATP and pyrophosphatase
activity of the lens was noted. In addition, i1t is sus-
pected that damage to tissue respiration and oxida-

occur at the end of each working day. Zydecki (48)
suggested thac all candidates for occupation aroun
microwave sources receive comprehensive ophthak
mological examinations. This suggests that certaif
ophthalomological profiles might be more vulnerable
to microwave radiation than others.

TABLE 10 .
Hematopoictic and biochemical responses 1o clectromagnetic rediatiok
st

N

I. Bilood

. reticulocytosis

. basophilic granularity of erythrocytes o

. decrease in erythrocytes, platelets and hemoglobis

. altered osmotic resistance of erythrocytes

. neutrophilic leukocytosis

. lymphocytosis, monocytosis, and eosinophilia
g. increased RNA in lymphocytes ’

2. Organs

a. Decreased RNA content in brain, liver, and spiee®:
‘/

Mo an oe
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<y crine Responses
db‘“"“ to sex glands and functions have. fre-
ntly been documented to occur after chronic ex-
. ;ﬂ to primarily thermal microwave fields (Table
Marha (8) in reviewing Soviet and East Euro-
£ findings noted decreased spermatogenesis, al-
poe sex ratio of births, changes in menstruation,
> rded fetal development, congential effects in new-
babies, decreased lactation in nursing mothers,
4 other related responses to occur as a result of
2 agure to thermal (i.e., greater than 10 mW/cm?)
glerowave intensities. Microwaves were also impli-
*!“d in an increase in the percentage of miscar-
fages in both humans and animals. Some of these

TABLE 11
Effects of eleciromagnetic radiation on the eye /

{, Perceptual and function changes
" a. halfucinations
b. decrease in size of blind spot
¢. decreased sensitivity to color (blue)
4. difficulty in detection of white objects
¢ decreased sensitivity to light stimuli in dark adapted eye
f. change in intraocular pressure
¢ lacrimadion, ocular fatigue, and ocular pain
, b trembling of the eyelids
71 altered tissue respiration and oxidation-reduction processes
.1, Pathological changes
"> 3. lens coagulation (cataracts)
b. decrease in vitamin C content of lens and vitreous humor
. & decrease in ATP and pyrophosphinatase activity
d. anterior and posterior lens opacity
€. conjunctival irmtation

findings reported by Marha are consistent with sub-
jective complaints reported by Soviet researchers
tuch as decreased sex activity, mentioned earlier.
s?edﬁc genetic changes resulting from exposure to
tither thermal or nonthermal microwave fields have
yet 1o be demonstrated.
. Soviet sources have reported pituitary and other
:#tdocrine responses to microwave exposure. Kolesnik
(49) suggested that pituitary-hypophyseal-adrenal
thanges were primarily due to CNS influences on the
ypophysis after exposure to microwaves. Drogi-
thin (33, 50), Sadchikova (21, 34), and Smirnova
(1) have reported thyroid gland enlargement and
'ereased jodine-131 uptake. These changes suggest
A increase in thyroid stimulating hormone (6).
ik (40) and Presman (44) noted increased activity
o the adrenal cortex to occur after microwave ex-

TABLE 12,/
Endocrine responses to redisfreguency redistions

1. Sex organs and ontogenesis
a. thermal trauma (tissue damage) to male reproductive tissues
. decreased spermatogenesis (stenility)
¢c. altered sex ratio of births (more girls)
d. altered menstrual activity
¢. altered fecal development
f. decreased lactation in nursing mothers
2. Endocrine glands
2. altered pituitary and pituitary-hypophyseal functien (CNS)
b. hyperthyroidism
. thyroid enlargement
. increased iodine-131 uptake
. increased adrenal cortex activity
decreased corticosteroids in blood
. decreased glucocorticoidal activicy

®. o an

posure. Murashov (52) studied 20 subjects occupa-
tionally exposed to UHF fields. He noted a reduction
in plasma corticosteroid content which was aterib-
uted to lowered adrenal, or possibly sex gland andro-
genic activity.

Miscellaneous Responses

Loshak (53) reported that various human re-
sponses, such as subjective complaints as a result of
chronic microwave exposure, appeared to vary
slightly with climate (Table 13). In general, re-
sponses to microwave fields were more pronounced
in hot, dry climates. It was found that the electrical
resistance of the skin of exposed workers was lower
than in unexposed workers in a2 hot climate. De-
creased resistance was attributed ‘both to CNS stim-
ulation or increased sympathetic tonus due to skin
receptor reactions. These findings, while not drama-
tic, led Loshak to speculate that special hygienic
considerations for workers exposed to microwaves in
a hot climate should be exercised (improved ventila-

tion etc.).

TABLE 13

Miscelloncous effects on electromagnetic radiation

{. Climartic effects
a. responses to electromagnetic radiation more pronounced in
hot elimate
b. decreased electrical resistance of skin in hot climate due to
electromagnetic radiation
2. Incernal Organs
a. dyspepsia and epigastric pain
b. decreased appetite
c. liver enlargement
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Orlva (54) and others have reported that workers

exposed to microwaves complain of decreased appe-
tite, dyspepsia, pain in the epigastric region, and
exhibit enlargement of the liver. Marha (8) in re-
viewing Soviet and Czechoslovakian experimental
work on animals reported that exposure to micro-

important to note that the Soviet union has tradi.
tionally been more conservative with regard o
many industrial hazards than the U.S.

Although the majority of Soviet findings on hy.
man responses to low intensity microwave felds
muse be regarded with extreme caution because of

waves was noted to cause liver hemorrhaging, hepatic \/ the omission of exposure and other pemnent daca,
cell degeneration, and decreased fileration or renalv” it ls suggested that the surpnsmg consistency of this

tubules. Analogous findings for humans have not
been documented.

CONCLUSIONS
The large body of the Soviet and East European

d hygienic findings on human responses to
microwavefradiation reviewed in this paper suggest
risingly wide variety of neurological and

physiological reactions are to be expected during ex-
posure to nonthermal (i.c., less than 10 mW/cm?)
field intensities within an extremely wide range of
frequencies (approximately 30-300,000 MHz). These
reactions, which are generally reversible, are often
documented as 2 result of human exposure to field
intensities as low as a few microwatts/cm?. They are

reported to be primanly effects upon the nervous.

_system and reflect traditionally heavy Soviet empha-

sis on the cenrral nervous system. Soviet and East
European findings in this area are therefore in strik-
ing contrast to those of the West which have, in the
main, documented non-CNS responses to thermal
(i.e., greater than 10 mW /cm?) intensities. Only in
the realm of human endocrine, visual, and skin re-
ceptor responses to thermal microwave burdens is
any real substantive agreement between Soviet and
Western findings to be found.

The substantially lower Soviet and East European
daily maximum permissible dose (MPD) value for
human exposure to microwave radiation (0.0l mW/
em? vs 10 mW/cm? in the U.S.) appears to be based
upon extensive findings of human subjective and
other CNS-related responses to extremely low mi-
crowave field intensities and upon considerable
CNS-oriented research on animals conducted in
those countries. These findings also indicate that
extensive dosimetric surveys around industrial and
military sources of microwave radiation have been
conducted in those countries (see, e.g., the report of
Marha in this collection), although the extent and
nature of Soviet work in this specific area has not
been’ well documented. In the general context of
differing U.S. and Soviet MPD’s and MPC’s, it is

large body of findings merits the critical attention of
the U.S. scientific community. Of particular interest
is the relatively recent Eastern European work in this
area. Research conducted in these countries, al.
though heavily influenced by the Soviet Union in the
early stages, appears to be of high quality; reflects a
good awareness of both Soviet and Western ap-
proaches to the problem of the biological effects of
microwaves; and suggests a trend towards more in-
dependent approaches to this problem. The fact that
East European countries such as Czechoslovakia and
Poland have adopted essentially the same maximum
daily permissible dose for human exposure to micro-
waves as the Soviet Union is of interest and should
be investigated in more detail. The Czechoslovakian
MPD for microwaves, while admittedly (by Marha)
influenced by the Soviet MPD, was arrived at only
after considerable hygienic and dosimetric survey
work had been conducted in that country. Nonethe-
less, it is suggested that until additional research on
this difficule problem has been conducted in this
country, and a2 more critical analysis of the available
Soviet and East European findings has been made, 2
judgment of the U.S. 10 mW/cm? MPD is presently
rendered difficult, if not impossible.

REFERENCES

1. C. H. Dodge: ATD Report P-63-17, Library of Conlf"
1965, 44 pp.

2. C. H. Dodge: ATD Report P-635-68, Library of Ooﬂﬂ‘"'
1963, 93 pp.

3. C. H. Dodge and §. Kassel: ATD Repore 66-133, lenﬂd
Congress, 1966, 33 pp. ‘

4. C. H. Dodge: Foreign Sci. Bull. 7, 7 (1965) (Library

Congress).

5. W, Thompson, et al.: ARL-TR-63-20, November 1963.50"‘

6. S. Michaclson, et al.: RADC-TR-67-461, September 1%
63 pp.

7. ]. Healer, et al.: ARA-348-1, Apnl, 1967, 11 pp.

8. K. Marha, et al.: Prague, Statni zdravornicki nakladﬂ‘l’m
1968, 304 pp.

9. A. Presman: Electromagnetic Fields and Life, M"M
12d-vo Nauka, 1968, 288 pp. l’

10. §. Turlygin: Dokl Akad. Nauk (SSSR), Nov. Ser. /7 (120~
(1937). :



CLINICAL AND HYGIENIC ASPECTS OF EXPOSURE TO ELECTROMAGNETIC FIELDS

N. Livshits: Biofiz. No. 3, p. 378 (1957).
A G. Panov, et al.: Voyenno-med. No. 9, p. 13 (1966).
A O ichina, et al. Tr. Prozabal. No. 1, p. 17 (1965).
-k Edelwejn, et al.: Lek. Wojskowy, No. 9, p. 781 (1966).

::ﬁ‘ar: Cesk. Physiol. No. 5, p. 316 (1963).
g V. Gordon: Vest. Akad. Med. Nauk (SSSR) No. 4, p. 22

r'g”é‘)‘;.yev: Keiness, Expertise, and Work Arrangements for
.’.M"d Mental Diseases, Vol. 18, p. 121 (1965) (JPRS 36,
4

-rg;dud!. et al.: Lek. Wojskowy 36, 119 (1960).

T E. Kolesnik, et al.: Voyenno-med. Zh., No. 4, 1967, p. 21

"Yﬂ- Osipov: Ocenpational Hygiene and the Effects of

© Redisfrequency Electromagnetic Fields on Workers, lzdwvo

. meditina, Leningrad, 1965, p. 104. - :

B M. N. Sadchikova: The Biological Action of Ultrakigh Fre-

. s, Jad-vo AN SSR, Moscow, 1960, p. 32.

¥, Ye. 1. Smurova: Gig. Tr. Profzabol. No. §, p. 22 (1962).

23; A. M. Vyalov, et al.: Gig. Tr. Profzabol. No. 5, p. 39 (1966).

34 T. P. Asanova, et al.: Gig. Tr. Profzabol. No. 5 (1966).

$Bzv Gordon: Biological Effects of Rediofrequency Electro-
megnetic Fidds, 12d-fo AMN SSSR, No. 2, Moscow, p. 3
1964).

% (E.Klimkova-Deuschova: Gewerbehyg 20, 1 (1963).

47, K. A. Ivanov-Muromskiy: Electrical Anesthesia and Electro-
sdeep in Man and Animals, Naukova Dumka, Kiev, 1966,
221 pp.

28. N. N. Livshics, Siofizika No. 4, p. 426 (1968).

29, N. I. Matuzov: Bull. Eksper. Biol. Med. No. 7, p. 27 (1959).

30. B. E. Sheyvekhman, Probl. Fiziol. Akus. /, 122 (1549).

$1. Ye. A. Lobanova, et al.: The Biological Action of Ulirahigh

" Frequencies, Jzd-vo AN SSR, Moscow, 1960, p. 52.

3% A. G. Subbota: Bull. Eksper. Biol. Med. No. 10, p. 55 (1958).

149

33. E. A. Drogichina: The Biological dction of Ultrahigh Fre-

34

3.
36.

37.
318,

39.

42.
43.

45.
47.
48.

49.
30. E. A. Drogichina, et al.:

52
53.
" 54. A. A. Orlova: The Biological Action of Ultrakigh Frequencizs,

quencies, Izd-vo AN SSR, Moscow, 1960, p. 29.

M. N. Sadchikova: Biological Effects of Radiofrequency Electro-

magnatic Fieldr, Iad-vo AMN SSSR, Moscow, 1964, p. 110.

Ye. L. Smurova, et al.: Gig. Sanitan. No. 12, p. 27 (1964).

A. M. Monayenkova, et al.: Gig. T¢. Profzabol. No. 7, p. 18

(1966). ’

Ye. L. Revuts'kyy: Fiziol. Zh. Akad. Nauk Ukr. SSR No. 10,

p. 379 (1964).

V. Bartonicek, et al.: Casopis Lekaru Ceskych No. 1, p. 26

(1964).

1. A. Gel'fon, et al.: Biological Effects of Radiofrequency

Electromagnetic Fields, Izd-vo AMN SSSR, Moscow, 1964,

p. 133.

. J. Haski, et al.: Pol. Tyg. Lek. 17, 817 (1960).

. V. V. Sokolov, et al.: The Biological dction of Ultrahigh

Frequencies, 1zd-vo AMN SSSR, Moscow, 1960, p. 43.

S. Baranski, et al.: Lek. Wojskowy No. 10, p. 903 (1966).

G. G. Lysina: Gig. Sanitar. No. §, p. 93 (1963).

. A. §. Presman, et al.: Usp. Sovrem. Biol. 57, 82 (1961).

M. N. Sadchikova, et al.: Gig. Tr. Profzabol. 6, 16 (1938).

. W. Pol: Lek. Wojskowy 3¢, 318 (1962).

S._F. Belova: Nauchn. Issledo. Inst. Gig. Tr. Profzabel.,

Tr. No. 1, p. 36 (1960).

S. Zydecki: Lek. Wojskowy No. 2, 124 (1967).

F. A. Kolesnik, et al.: Voyenno-med. Zh., No. 4, 21 (1967).

Gig. Tr. Profzabol. No. 1, p. 28
(1962). -

. M. I. Smirnova, et al.: The Biological Action of Ultrahigh

Frequencies, J2d-vo AMN SSSR, Moscow, 1960, p. 50.

B. F. Murashor: Voyenno-med. Zh. No. 6, p. 82 (1966).

A. Ya. Loshak: Gig. Sanitar. No. 6, p. 18 (1965).

Izd-vo AMN SSSR, Moscow, 1960, p. 36.



Return to S-.‘.‘-r.c'e ¢
Technology Division
Library of Congress

BIOLOGICAL AND HEALTH EFFECTS OF ELECTROMAGNETIC (NONIONIZING) RADIATION
Compiled by Hisako Halasz

TB 86-5 November 1986

SCOPE: The environment we live in today is filled with man-made electro-
magnetic fields generated by a variety of sources, including radio
and TV transmitters and office visual display terminals. In addition
to these artificially created electromagnetic fields, there also
exists a natural background of electromagnetic fields.

Electromagnetic energy may vary greatly in frequency, i.e., wave
length ranging from low energy, ultra~low frequency to high energy
cosmic rays. The higher energy portion of the electro-magnetic
spectrum is generally referred to as "ionizing radiastion', and in-
cludes cosmic, gamma and x-rays. The lower poxtin of the spectrum is
referred to as "nonionizing radiation” and includes ultraviolet
(slightly ionizing at the higher end), visible and infrared light,
microvaves, radiowaves and lower frequencies., Because of its low
energy levels, concern over the health effects of nonionizing radia-
tion is not as widespread as it is for ionizing radiatiom.

The term "electromagnetic pollution" is often used to describe the
recent proliferation of artificial sources of electromagnetic fields
in our environment. Sources referred to by this term generally are
exclusive of ultraviolet, visible and infrared light. The electro-
magnetic spectrum covered by this guide follows the narrower defini-
tion above, namely, nonionizing electromagnetic fields from extremely
low frequencies (ELF) to just below infrared.

While an extensive body of scientific and epidemiologic data has been
accunulated, adverse biological and health effects of electromagnetic
fields, thus defined, have not conclusively been demonstrated, with
the exception of microwave thermal effects at higher intensities,

The following guide complements two previous guides, Low-Level Ioniz-
ing Radiation--Health Effects (TB 80-5) and Microwaves (TB 79~6) and
is intended to help the interested reader locate materials on the
biological and health effects of electro-magnetic fields in the col-
lections of the Library of Congress. Not meant to be a comprehensive
bibliography, it is designed--as the name of the series implies~-to
put the reader "on target."
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Lerner, Eric J. Biological effects of electromagnetic fields. IEEE
spectrum, v. 21, May 1984: 57-69. TK1.1I15 and Pamphlet boxw

Morgan, M. Granger, and others. Power-line fields and human health.
IEEE spectrum, v, 22, Feb, 1985: 62-68. TK1.I15 and Pamphlet box*
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biological and health effects of electromagnetic radiation can be located in
most card, book, and online catalogs, include the following:

ELECTRIC FIELDS--PHYSIOLOGICAL EFFECT (Highly relevant)

ELECTRIC LINES-~OVERHEAD--HYGIENIC ASPECTS (Highly relevant)

ELECTRIC POWER DISTRIBUTION--HIGH TENSION--HYGIENIC ASPECTS (Highly
relevant)

ELECTRIC WELDING--HYGIENIC ASPECTS (Highly relevant)

ELECTROMAGNETISM--HYGIENIC ASPECTS (Highly relevant)

ELECTROMAGNETISM-~PHYSIOLOGICAL EFFECT (Highly relevant)

MAGNETIC FIELDS--PHYSIOLOGICAL EFFECT (Highly relevant)

MICROWAVES~-HYGIENIC ASPECTS (Highly relevant)

MICROWAVES~-PHYSIOLOGICAL EFFECT (Highly relevant)
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ADDITIONAL TITLES

American national standard safety levels with respect to human exposure
to radio frequency electromagnetic fields, 300 kHz to 100 GHz. Co-
secretariat, Institute of Electrical and Electronics Engineers and
U.S. Department of the Navy (Naval Electronic Systems Command). New
York, the Institute of Electrical and Electronics Engineers, cl982.
24 p. ANSI C95.1-1982%+*

Approved July 30, 1982, American National Standards Institute,

Biologic effects of environmental electromagnetism., Herbert L. Konig
... et al,. Translation by Terry C. Telger. New York, Springer-
Verlag, cl981. 332 p. QP82.2.E43B54
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Biological effects of electromagnetic radiation., Edited by John M.
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Wiley, c1983. 593 p. QP82.2.E43B554 1983%
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Extremely low frequency (ELF) fields. Published under the joint
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sociation. Geneva, W.H.O.; Albany, N.Y., distributed by WHO Publi-
cations Centre USA, 1984. 131 p. (Environmental health criteria,
35) ' RA569.3.E98 1984

Includes bibliographies.

Michaelson, Sol M. Microvave and radiofrequency radiation. Copen-
hagen, Regional Office for Europe, World Health Organization, 1977.
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“ICP/CEP 803."
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National Council on Radiation Protection and Measurements. Biological
effects and exposure criteria for radiofrequency electromagnetic
fields: recommendations of the National Council on Radiation Pro-
tection and Measurements. Bethesda, Md., The Council, c1986. 382 p.
(NCRP report, no, 86) QP82.2.E43N38 1986

"Issued April 2, 1986."
Bibliography: p. 290-353.

Nonionizing radiation protection, Edited by Michael J. Suess. Sup-
ported by the United Nations Environment Programme. Copenhagen,
World Health Organization, Regional Office for Europe; Albany, N.Y.,
distributed by WHO Publications Centre USA, 1982. 267 p.

Includes bibliographical references. QP82.2,.R3N67 1982
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Radiofrequency and microwaves. Geneva, World health Organization;
Albany, N.Y., distributed by WHO Publications Centre USA, 1981.
134 p. (Environmental health criteria, 16) RAS69.3.R3 1981
"Published under the joint sponsorship of the United Nations
Environment Programme, the World Health Organization, and the
International Radiation Protection Association,"
Bibliography: p. 106-121,

Study in the USSR of medical effects of electric fields on electric
pover systems. Translations from Russian by G. G. Knickekrbocker.
Presented as a public service by the Electrical Safety and Life
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mittee of the IEEE Power Engineering Society. New York, Institute
of Electrical and Electronics Engineers, cl975. 24 p. (Special
publication of the IEEE Power Engineering Society, no. 10)

RC965.E4S78
HANDBOOK
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Charles Polk and Elliot Postow. Boca Raton, Fla., CRC Press, cl9586.
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Current literature report on the carcinogenic properties of ionizing
and non-ionizing radiation. Cincinnati, U.S5. Dept. of Health,
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Monticello, Ill,, Vance Bibliographies, 1981. 20 p. (Public ad-
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Bioelectromagnetics Society's Newsletter." Pamphlet box¥*

Reilly, J. Patrick. Human reactions to ELF electric and magnetic
fields: an annotated bibliography of current literature. Laurel,
Md., Johns Hopkins University, Applied Physics Laboratory, 1983,
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North-West Laboratories, Basttelle Memorial Institute, in cooperation
with Electric Pover Research Institute, Editors, Richard D, Phillips
... et al,. Oak Ridge, Teun., Technical Information Center, U.S.
Dept. of Energy, 1979. 577 p. (DOE symposium series, 50)

"CONF-781016." QP82,2.E43H36 1978
Includes bibliographies.

Interaction between electromagnetic fields and cells. Edited by A.
Chiabrera and C. Nicolini and H. P. Schwan. New York, Published in
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September 1984. Sponsored by Defense Research Group, Panel VIII,
NATO AC/243. Editor, John C. Mitchell., Brooks Air Force Base, Tex.,
USAF School of Aerospace Medicine, Aerospace Medical Division (AFSC),
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In many cases, conference proceedings or abstracts are published in jour-
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cations listed in the ABSTRACTING AND INDEXING SERVICES section of this
guide or through more specialized indexes to conference proceedings, such
as Conference Papers Index (Z7403.C84*) or Index to Scientific & Technical
Proceedings (Z7403.14*%), Some examples of conference material published
in journals are given below.
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Journal of bioelectricity QP341,J66

Microwave news (current issues only in LM133)

USSR Report. Life Sciences. Effects of Nonionizing Electromagnetic
Radiation (JPRS) (available in LM133 and LJ140A)

VDT news (review before binding in LM133)
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REPRESENTATIVE JOURKAL ARTICLES

Adey, W. R. Tissue interactions with nonionizing electromagnetic
fields., Physiological review, v. 61, 1981: 435-514. QPl1.P45

Bauchinger, M., and others. Analysis of structural chromosome changes
and SCE after occupational long-term exposure to electric and mag-
netic fields from 380 kV-systems. Radiation and environmental bio-
physics, v. 19, 1981: 235-238. QH505.A1B57

Blackman, C. F. Effects of ELF (1~120 Hz) and modulated (50 Hz) RF
fields on the efflux of calcium ions from brain tissue in vitro. Bio-
electromagnetics, v, 6, 1985: 1-11. QP82.2.E43B53

Delgado, J. M. R., and others. Embryological changes induced by weak,
extremely low frequency electromagnetic fields. Journal of anatomy,
v. 134, 1982: 533-551. QL801.J7

Justesen, Don R. Behavioral and psychological effects of microwave
radiation. In New York Academy of Medicine. Bulletinm, v. 55,
1980: 1058-1078. R15.N62

Lerner, Eric J. The drive to regulate electromagnetic fields. IEEE
spectrum, 21, Mar, 1984: 63-70. TK1.I15 and Pamphlet box*

Nordstrom, S., E. Birke, and L. Gustavson. Reproductive hazards among
workers at high voltage substations. Bioelectromagnetics, v. 4,
1983: 91-101. QP82.2.E43B53

Wertheimer, Nancy, and Ed Leeper. Possible effects of electric
blankets and heated waterbeds on fetal development. Bioelectro-
magunetics, v. 7, 1986: 13-22. QP82,2,.E43B53

REPORTS and other types of literature are indexed in the following guides:

Government Reports Announcements & Index (1946-) Z7916,G78%
See: Electromagnetic Fields
Microwaves
Radiation Protection
Radiofrequency

Monthly Catalog of United States Government Publications (1895-)

21223.A18%* _
See: Electromagnetism~~Physiological Effect
Microwaves--Physiological Effect
Microwaves--Psychological Aspects
Radiation--Physiological Effect
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SELECTED TECHNICAL REPORTS, sold by the National Technical Information Ser~
vice, Springfield, Virginia 22161, include the following:

Assessuents and viewpoints on the biological and human health effects
of extremely low frequency (ELF) electromagnetic fields. Arlington,
Va., American Institute of Biological Sciences, May 1985, 461 p.
AD=A156 942%*

Behavioral effects of microwave radiation absorption. Editors, John C.
Monahan and John A, D'Andrea. Rockville, Md., Center for Devices
and Radiological Health, Food and Drug Administration, Aug. 1985.
173 p. (FDA85-8238) PB86-113735%*

Biological and human health effects of extremely lov frequency electro-
magnetic fields: post-1977 literature review. Arlington, Va.,
American Institute of Biological Sciences, Mar. 1985, 327 p.

AD~A152 731%%

Blackman, Carl F, Biological influences of low-frequency sinusoidal
electromagnetic signals alone and superimposed on RF carrier waves.
Research Triangle Park, N.C., Health Effects Research Laboratory,
U.S. Environmental Protection Agency, Jan. 1985. 15 p.
(EPA/600/D-85~-010) PB85-161248*%*%

Meltz, Martin L., and Kathleen A. Walker. Genetic effects of micro~
wave exposure on mammalian cells in vitro: volume 1. San Antonio,
Tex., University of Texas Health Science Center, June 1984, 39 p.
(USAFSAM-TR~-84~22) AD=A145 946%*

Meltz, Martin L., Clifton R. Harris, and Kathleen A, Walker., Genetic
effects of microwave exposure on mgmmalian cells in vitro: volume 2,
San Antonio, Tex., University of Texas Health Science Center, Oct.
1984. 88 p. (USAFSAM-TR-84-2%) AD-A149 347%%

0'Connor, Mary Ellen, and Robert Strattan. Teratogenic effects of
microwave radiation. Tulsa, Oxl., Departments of Psychology and
Electrical Engineering, University of Tulsa, May 1985. 42 p.
(EPA/600/1~85/007) PB85-207462%*

Raines, Jeremy K, Electromagnetic field interaction with the human
body: observed facts and theories. Greembelt, Md., Goddard Space
Flight Center, National Aeronautics and Space Administration, Apr,
1981. 123 p. (NASA-CR-166661) N81-25668*%*

SELECTED MATERIALS available in the Science Reading Room pamphlet boxes
include:

Bibliography of reported biological, phenomena ('effects') and clilnical
manifestations attributed to microwave and radio-frequency radiastiionm,
Compiled by Zorach R. Glaser. Bethesda, Md., Naval Medical Research
Institute, National Naval Medical Ceanter, 1971. 92 p.



Dodge, Christopher H. Video display terminals: the controversy about
health and safety issues. Washington, Congressional Research Ser-
vice, Library of Congress, 1984 (updated Jan. 30, 1985). 20 p.

Environmental Protection Agency. Federal radiatiion protection gui-
dance: proposed alternatives for controlling public exposure to
radiofrequency radiation; notice of proposed recommendations.
Federal register, July 30, 1986: 27318-27339.

Gannon, Robert. Electromagnetic pollution: are they zapping you?
Popular science, v. 223, Dec. 1983: 98-101, 176,

The health hazards of computers: a guide to worrying iantelligently,
Whole earth review, no. 48, Fall 1985: 80-93.

Lerner, Eric J. The drive to regulate electromagnetic fields. IEEE
spectrum, v, 21, Mar. 1984: 63-70.

McAuliffe, Kathleen. The mind fields. Omni, v. 7, Feb. 1985: 41-42,
44, 96, 98, 100-104.

Miller, Morton W. and Gary E. Ksufman. High voltage overhead. Env-
ironment, v, 20, Jan./Feb., 1978: 6-15, 32-36.

Morgan, Granger M. Risk research: when should we say “eanough"? Sci-
ence, v. 232, May 23, 1986: 917.

Nichols, Christina. Power towers: are high-voltage lines dangerous?
Environmental action, v. 17, May/June 1986: 26-27.

ADDITIONAL SOURCES OF INFORMATION

Center for Devices and Radiological Health
U.S. Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

Telephone: (301) 443-4690

National Council on Radiation Protection and Measurements (NCRP)
7910 Woodmont Ave., Suite 1016

Bethesda, Maryland 20814

Telephone: (301) 657-2652

Office of Radiation Programs

Office of Air and Radiation

U.S. Environmental Protection Agency
401 M, Street, S. W,

Washington, D.C. 20460

Telephone: (202) 475-9605

Office of Spectrum Management

National Telecommunications and Information Administration
14th Street and Constitution Avenue, N.W.

Washington, D.C. 20230

Telephone: (202) 377-1850




Office of Radiation Programs Technical Publications
Nonionizing Radiation

Publications of the Office of Radiation Programs are available
from the National Technical Information Service (NTIS), Springfield,
VA 22161. Current prices should be obtained directly from NTIS
using the indicated NTIS Order number. Single coples of some of
the publications listed below may also be available without
charge from the Office of Radiation Programs (AW-461), 401 M St.,

SW Washington, DC 20460.

EPA ORP/SID 72-3 Reference Data for Radiofrequency Emission
Hazard Analysis (NTIS Order No. PB 220 471)

EPA/ORP 73-2 Environmental Exposure to Nonionizing
: Radiation, (Available NTIS only, Order
No. PB 220 851)

EPA-520/2-73-001 Nonionizing Measurement Capabilities: State
and Federal Agencies (Available NTIS only,
Order No. PB 226 778/AS)

EPA-520/1-74-005 RF Pulse Spectral Measurements in the
Vicinity of Several ATC Radars (NTIS Order

No. PB 235 733)

EPA-520/2-74-008 An Evaluation of Satellite Communication
Systems as Sources of Environmental Micro-
wave Radiation (NTIS Order No. PB 257 138/AS)

ORP/EAD 75-1 An Analysis of Broadcast Radiation Levels
in Hawaii (NTIS Order No. PB 261 316/AS)

ORP/EAD-76-1 Radiation Characteristics of Traffic Radar
Systems (NTIS Order No. PB 257 077/AS)

ORP/EAD-76-2 A Measurement of RF Field Intensities in -
the Immediate Vicinity of an FM Broadcast
Station Antenna (NTIS Order No. PB 257 698/AS)

EPA-520/2-76-008 An Examination of Electric Fields Under EHV
Overhead Power Transmission Lines (NTIS
Order No. PB 270 613/AS) :

ORP/EAD-77-2 An InveStigatioﬂ of Broadcast Radiation
Intensities at Mt. Wilson, California
(NTIS Order No. PB 275 040/AS)

ORP/EAD-77-3 An Analysis of Radar Exposure in the San
Francisco Area (NTIS Order No. PB 273 188/AS)




